Structure of membrane-associated and solubilized uterine adenylate cyclase. Evidence against activation through dissociable subunit interactions in the lipid bilayer.
Adenylate cyclase was extracted from the rat uterus with Lubrol PX in a form which remained soluble following centrifugation for 60 min at 100,000g. The soluble enzyme was stimulated by both Mn+2 and by guanyl-5'-yl-imidodiphosphate (Gpp(NH)p), indicating that both the catalytic subunit (C) and the guanyl nucleotide-binding coupling factor (N) had been extracted. Catalytic activity was bound by a GTP-affinity resin only under conditions which resulted in irreversible activation of the native (particulate) form of the enzyme and could be eluted under acidic conditions shown to reverse the activated state. The S020,w of the soluble enzyme in both its activated and unactivated state was determined by linear sucrose gradient centrifugation. Activation by prolonged treatment with Gpp(NH)p did not alter the S020,w of the enzyme whether treatment was carried out before or after solubilization. The chaotrope LiBr (0.4 M) reduced the S020,w of the soluble enzyme but its smaller size was still not altered by activation with Gpp(NH)p. These results indicate that most adenylate cyclase activity in uterine membranes exists as a preformed complex between the catalytic subunit and the coupling factor: NC. The existence of this complex explains some of the temperature-dependent properties previously described for this form of the enzyme and suggests that dissociable interactions between the subunits do not play a role in the activation of C by guanyl nucleotides.